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DETAILED ACTION 

Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the first input encoder, 
first output encoder, second input encoder, second output encoder, third input encoder 
and third output encoder must be shown or the feature(s) canceled from the claim(s). 
Currently the drawings only show a single encoder which is not defined as an input or 
an output as reference character 38. No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Claim Objections 

2. Claims 1 , 22 and 23 are objected to because of the following informalities: 

• Claims 1 , 22 and 23 contain reference character for a portion of the 
elements claimed, for consistency purposes the reference characters 
should be removed or the missing characters inserted. 

• Claim 1 , the crank shaft is referenced as 34 in the claim however in the 
specification it is referenced as 36 and the bearing is 34. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 12-14 and 19-21 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. 

Claims 12-14 and 19-21 require a second input encoder, a second output 
encoder, a third input encoder and a third output encoder. The specification does not 
have support for these encoders. Where are these encoders located? 
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5. Claims 4, 7, 11, 14 and 21 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

The term "high" in claims 4 and 11 is a relative term which renders the claim 
indefinite. The term "high" is not defined by the claim, the specification does not provide 
a standard for ascertaining the requisite degree, and one of ordinary skill in the art 
would not be reasonably apprised of the scope of the invention. What is considered to 
be a "high lead angle"? 

Claim 7 recites the limitation "first input position encoder" in line 3. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 14 recites the limitation "second input position encoder" in line 3. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 21 recites the limitation "third input encoder" in line 3. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1,2,4,8,9, 11, 15-17 and 22, as best understood, are rejected under 35 
U.S.C. 103(a) as being unpatentable over Harris, WO 02/060653, in view of Akin, USP 
4,565,104. 
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Harris discloses a back-drivable robot head comprising: 

• a manually-graspable driving member (16); 

• a force sensor (1 8) for sensing forces applied to the driving member (1 6) 
by a user; 

• an arm (12) for carrying a tool (14) the position of which is to be controlled; 

• a first rotation control mechanism (28) for rotating the arm about a first 
axis (A2) in response to the sensed forces, 

• the first rotation control mechanism (28) comprising a first rotational motor 
(30) 

• in which the first motor (30) is mounted for pivotal motion with respect to a 
frame of the head 

• a second rotation control mechanism (20) for rotating the arm about a 
second axis (A1), the said mechanism comprising a second rotational 
motor (2) 

• the first axis (A2) is perpendicular to the second axis (A1 ) 

• the arm (1 2) is extendible along a third axis (A3) 

• in which the first (A2), second (A1) and third axes (A3) intersect at a point 
Harris does not disclose that the rotation control mechanisms comprising a lead 

screw and a bearing which moves longitudinally of the lead screw as it rotates, the 
bearing being pivotally coupled to an offset crank of or secured to the arm, the lead 
screws mounted for pivotal motion with respect to a frame of the head, wherein the 
lead screw has a high lead angle. 
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Akin teaches rotation control mechanisms comprising a motor (29), a lead screw 
(24) and a bearing (37) which moves longitudinally of the lead screw (24) as it rotates, 
the bearing being pivotally coupled to an offset crank (32) of or secured to an arm 
(34/35), the lead screw has a high lead angle for the purpose of providing a linear 
actuator to rotate a load that minimizes loss of moment arm at the extremes of rotational 
travel of the load. 

It would have been obvious to one having ordinary skill in the art to modify Harris 
and provide a first and second rotation control mechanism that comprises a lead screw 
and a bearing which moves longitudinally of the lead screw as it rotates, the bearing 
being pivotally coupled to an offset crank of or secured to the arm, the lead screw has a 
high lead angle, resulting in the lead screw being mounted for pivotal motion with 
respect to a frame of the head, as taught by Akin, for the purpose of providing a linear 
actuator to rotate a load that minimizes loss of moment arm at the extremes of rotational 
travel of the load. In additional substituting one transmission mechanism for another 
would have been obvious to one having ordinary skill in the art. 

8. Claims 3 and 10, as best understood, are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Harris, WO 02/060653, in view of Akin, USP 4,565,104 and 
further in view of Yamanaka, USP 4,825,714. 

Harris in view of Akin discloses all of the claimed subject matter discussed 

above. 
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Harris in view of Akin does not disclose that the motor is directly secured to the 
lead screw, without any intervening gears. 

Yamanaka teaches a lead screw drive arrangement wherein the motor (1 1) is 
directly secured to the lead screw (15), without any intervening gears. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to substitute the motor spindle arrangement of Harris in view of 
Akin with the direct drive system of Yamanaka, for the predictable result of removing 
play/backlash that is found between intervening gears. 

9. Claims 5-7, 12-14 and 23, as best understood, are rejected under 35 U.S.C. 
103(a) as being unpatentable over Harris, WO 02/060653, in view of Akin, USP 
4,565,104 and further in view of Zufle, US PGPub 2003/0109953. 

Re elms 5-7 and 12-14, Harris in view of Akin discloses all of the subject mater 
as discussed above. 

Harris in view of Akin does not disclose a first sensor for measuring the position 
of the arm and a second sensor for measuring the rotation of the motor and sounding 
an alarm if there is an inconsistency. 

Zufle teaches a detection system which uses a first sensor for measuring the 
position of an arm/movement member (detector 5) and a second sensor for measuring 
the rotation of the motor (paragraph 0025) and sounding an alarm if there is an 
inconsistency (sets down drive 3 or paragraph 0017) for the purpose of providing a 
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direct and indirect detection method to ensure movement of the arm is correct 
(paragraph 0015 and 0025). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Harris in view of Akin and provide a first sensor for 
measuring the position of the arm and a second sensor for measuring the rotation of the 
motor and sounding an alarm if there is an inconsistency, as taught by Zufle, for the 
purpose of providing a direct and indirect detection method to ensure movement of the 
arm is correct. 

Re dm 23, Harris discloses a back-drivable robot head comprising: 

• a manually-graspable driving member (16); 

• a force sensor (1 8) for sensing forces applied to the driving member (1 6) 
by a user; 

• an arm (12) for carrying a tool (14) the position of which is to be controlled; 

• a first rotation control mechanism (28) for rotating the arm about a first 
axis (A2) in response to the sensed forces, 

• the first rotation control mechanism (28) comprising a first rotational motor 
(30) 

Harris does not disclose that the rotation control mechanisms comprising a lead 
screw and a bearing which moves longitudinally of the lead screw as it rotates. 

Akin teaches rotation control mechanisms comprising a motor (29), a lead screw 
(24) and a bearing (37) which moves longitudinally of the lead screw (24) as it rotates 
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for the purpose of providing a linear actuator to rotate a load that minimizes loss of 
moment arm at the extremes of rotational travel of the load. 

It would have been obvious to one having ordinary skill in the art to modify Harris 
and provide a first and second rotation control mechanism that comprises a lead screw 
and a bearing which moves longitudinally of the lead screw as it rotates, as taught by 
Akin, for the purpose of providing a linear actuator to rotate a load that minimizes loss of 
moment arm at the extremes of rotational travel of the load. In additional substituting 
one transmission mechanism for another would have been obvious to one having 
ordinary skill in the art. 

Harris in view of Akin does not disclose a first sensor for measuring the position 
of the arm and a second sensor for measuring the rotation of the motor and sounding 
an alarm if there is an inconsistency. 

Zufle teaches a detection system which uses a first sensor for measuring the 
position of an arm/movement member (detector 5) and a second sensor for measuring 
the rotation of the motor (paragraph 0025) and sounding an alarm if there is an 
inconsistency (sets down drive 3 or paragraph 0017) for the purpose of providing a 
direct and indirect detection method to ensure movement of the arm is correct 
(paragraph 0015 and 0025). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Harris in view of Akin and provide a first sensor for 
measuring the position of the arm and a second sensor for measuring the rotation of the 
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motor and sounding an alarm if there is an inconsistency, as taught by Zufle, for the 
purpose of providing a direct and indirect detection method to ensure movement of the 
arm is correct. 

10. Claim 18, as best understood, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Harris, WO 02/060653, in view of Akin, USP 4,565,104 and further in 
view of Zimmerman, USP 6,494,005. 

Harris in view of Akin discloses all of the subject matter as discussed above. 

Harris in view of Akin does not disclose that the arm is extendible on a third 
lead screw which is rotated by a third rotational motor. 

Zimmerman teaches an arm (12) extendable on a lead screw (50) which is 
rotated by a motor (30) for the purpose of concealing the motor within an arm segment 
(C1/L45-52) which in turn reduces the size of the device. 

It would have been obvious to one having ordinary skill in the art to replace the 
rack and pinion drive system of Harris in view of Akin with a third lead screw which is 
rotated by a third rotational motor, as taught by Zimmerman, for the purpose of 
concealing the motor within an arm segment which in turn reduces the size of the 
device. 

11. Claims 19-21, as best understood, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Harris, WO 02/060653, in view of Akin, USP 4,565,104 and 
Zimmerman, USP 6,494,005, and further in view of Zufle, US PGPub 2003/0109953. 
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Harris in view of Akin and Zimmerman discloses all of the subject mater as 
discussed above. 

Harris in view of Akin and Zimmerman does not disclose a first sensor for 
measuring the position of the arm and a second sensor for measuring the rotation of the 
motor and sounding an alarm if there is an inconsistency. 

Zufle teaches a detection system which uses a first sensor for measuring the 
position of an arm/movement member (detector 5) and a second sensor for measuring 
the rotation of the motor (paragraph 0025) and sounding an alarm if there is an 
inconsistency (sets down drive 3 or paragraph 0017) for the purpose of providing a 
direct and indirect detection method to ensure movement of the arm is correct 
(paragraph 0015 and 0025). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Harris in view of Akin and Zimmerman and provide a first 
sensor for measuring the position of the arm and a second sensor for measuring the 
rotation of the motor and sounding an alarm if there is an inconsistency, as taught by 
Zufle, for the purpose of providing a direct and indirect detection method to ensure 
movement of the arm is correct. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES PILKINGTON whose telephone number is 
(571)272-5052. The examiner can normally be reached on Monday - Friday 7-3. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on (571)272-6917. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. P.I 

Examiner, Art Unit 3656 
10/15/08 

/Richard WL Ridley/ 

Supervisory Patent Examiner, Art Unit 3656 



